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Distribution characteristics of atmospheric PM, in spring at Shanghai

GAO Wei, MAO Xiaoqin

(Yangtze River Delta Center for Environmental Meteorological Prediction and Warning,
Shanghai Meteorological Service, Shanghai 200135, China)

Abstract: Background, aim, and scope Atmospheric particulate matter seriously affect China’s air
quality. As a large city of Shanghai, with the rapid development since the reform and opening, the
increase of various human activities lead to the huge consumption of energy and fossil fuels, also
makes the urban environment quality, especially the air quality will worsen which appeared a series of
atmospheric pollution problems. Previous studies have focused on the TSP, PM,, and PM, s, etc., for the
pollution level of PM, research is less. Therefore, analysis of the characteristics of sub-micron particles
PM, concentration in Shanghai is of great significance for research and control of atmospheric pollution.
Materials and methods The spatial and temporal distribution characteristics of PM, concentration in
the area were studied by using the ground PM, mass concentration data obtained from 9 atmospheric
composition stations in Shanghai area during spring (March, 2015). We analyzed the concentration
distribution and daily variation and weekend effect of PM, in spring at Shanghai. Results The result
shows that the average hourly concentration of PM, in Shanghai area is 26.3 pg-m, the maximum
value is 126.4 pg-m, the minimum value is 2.4 pg-m . The maximum average hourly concentration
of PM, is occurred in Baoshan Station, about 164.8 pg-m, and minimum value is occurred in Dongtan
Station, about 0.9 pg-m . The PM, average concentration of each site from high to low is Xujiahui,
Baoshan, Shenshan, Pudong, Chongming, Jinshan, Xiaoyangshan, Lingang and Dongtan. The largest

fluctuation of PM, concentration is occurred in Baoshan, and the least is occurred in Xiaoyangshan. The
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daily variation of PM, concentration in each station showed diurnal variation law peak type and peak
time. The daily average of PM, in Xuhui and Pudong presents obvious bimodal curve. The first peak
is occurred in 7:00 am to 10:00 am, and the second peak is occurred in 18:00 pm. The second peak is
lower than the first peak. The daily average of PM, in Baoshan present not obvious bimodal curve. The
peak is occurred in 6:00 am and 18:00 pm. The PM, daily average of Shenshan, Jinshan and Lingang
stations present weak bimodal curve. There are two peaks during 8:00 am to 14:00 pm. The daily
average of Dongtan and Chongming is present unimodal distribution, the peak respectively occurred in
9:00 am and 7:00 am. There were some differences in the mass concentration ratios of the three main
grain sizes of PM, in each station, the Dongtan Station PM, ratio was the largest, Baoshan minimum.
Shanghai spring PM, concentrations reverse weekend benefits. Discussion The diurnal variation of
PM, in spring at Shanghai urban is mainly due to vehicle emissions in the rush hour, while in suburbs
is due to pollutant transport. Shanghai spring PM, concentrations reverse weekend benefits, may be
due to cyclical impact of spring weather conditions. Conclusions The results show that the overall
level of PM, pollution in Shanghai area is higher, the average concentration of PM, in Shanghai area
is 26.3 ug-m", the maximum value is 126.4 pg-m", the minimum value is 2.4 pg-m°; the daily
variation of PM, concentration in each station showed diurnal variation law peak type and peak time.
There were some differences in the mass concentration ratios of the three main grain sizes of PM, in
each station, the Dongtan Station PM, ratio was the largest, Baoshan minimum. Shanghai spring PM,
concentrations reverse weekend benefits, may be due to cyclical impact of spring weather conditions.
Recommendations and perspectives The search provide a significant scientific basis in to understand
the spatial and temporal distribution characteristics of PM, concentration in spring at Shanghai.
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Fig.1 Sketch distribution of atmospheric composition observation stations in Shanghai area
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Tab.1 PM, hourly average concentration of 9 stations in Shanghai area

W AR ﬁiﬁ.’fc%? FHIfE ﬁﬁ%% . %{J\{E EPI‘Eﬂ.fE HE’fdt{E
Station  Valid sample Data integrity rate Meanﬁ3 Standard de:latlon Mlnlml{r}l’l Medlal}3 Max1m1113n
/% / (ngrm™) /(ugm?)  Jugm?)  J(gm?) [ (ugm’)
BS 2036 922 309 21 2.9 25.4 164.8
DT 2019 91.4 21.9 18.5 0.9 154 108.9
CM 2178 98.6 25.7 18.8 1.9 19.9 126.2
XJH 2169 98.2 322 19.5 1.7 272 147.8
PD 2189 99.1 25.8 15.5 4.0 21.1 94.9
IS 2139 96.9 252 15.9 2.8 20.6 113.6
SS 2181 98.8 29.6 19.2 1.5 25.9 144.2
LG 2009 91.0 22.1 15.2 2.4 17.6 126.2
XYS 2156 97.6 23.5 14.5 32 19.2 110.8
SH 2120 96.0 26.3 17.6 24 21.4 126.4

TE: PLESE G A B RO E D AR, S30]L RS0, Wik, &l Axily W& . b, SHAGRDLE 9 srigeit-Py.

Note: the station from top to bottom on behalf of Baoshan, Dongtan, Chongming, Xujiahui, Pudong, Jinshan, Sheshan, Lingang, (same

below), and SH means the average of 9 stations.
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Fig.2 PM, daily concentration of Box-chart chart
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Fig.3 PM, hourly concentration diurnal variation curve
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Tab.2 PM main particle size segment mass ratio

PM BS DT CM XJH PD IS SS LG XYS
PM, 37.0% 86.7% 43.8% 44.7% 43.5% 43.0% 45.1% 44.5% 48.4%
PM,_,; 17.7% 3.3% 20.8% 18.0% 17.2% 16.4% 23.1% 31.6% 14.5%
PM,5 , 453% 10.0% 35.4% 37.2% 39.3% 40.6% 31.9% 23.9% 37.1%
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